Introduction: Type 1 diabetes mellitus (T1DM) is a chronic disease requiring complex management including blood glucose monitoring, insulin administration along with diet restrictions which can have a negative impact on the quality of life (QoL) of children. Objective: To assess the quality of life and factors affecting it in Indian children with T1DM. Materials and methods: A cross-sectional study was conducted on 97 children (4-15 years) with T1DM diagnosed for at least 6 months, at the pediatric diabetes clinic of a tertiary care hospital. QoL was assessed using the "quality of life instrument in Indian diabetics" (QOLID) questionnaire. The further co-relation between the QOLID scores and various demographic and diabetes-related factors were studied. Results: There was suboptimal glycemic control (HbA1c >7.5%) in 76% of our patients. The mean total QOLID score was 84.5% which was significantly low in specific domains like general health (71%), diet satisfaction (74%) and financial worries (75%). Eighteen percent (18%) of patients had overall impaired QoL (total QOLID score <80%), highest seen in the domain of general health (72%). There was a strong negative correlation between the total QOLID score and variables like number of hyperglycemic episodes per month (r = -0.3, p = 0.001), the total number of hospitalizations (r = -0.34, p = 0.001) and HbA1c value over last 6 months (r = -0.38, p = 0.0001) Conclusion: As assessed by QOLID questionnaire, impaired QoL was seen in 18% of Indian children with T1DM. Poor glycemic control and an increased number of hospitalizations were the two most important factors leading to poor QoL. Clinical significance: The overall outcome of diabetes in children can be improved by improving their QoL which further depends on good glycemic control. Keywords: Cross-sectional study, Indian children, Quality of life, Quality of life instrument in Indian diabetics questionnaire.
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IntroductIon

Type 1 Diabetes Mellitus
Type 1 diabetes mellitus (T1DM) is one of the common chronic childhood illnesses, affecting approximately 1 in every 400-600 children and adolescents worldwide.
1 T1DM, being a chronic disease, affects the lifestyle of the diseased in different ways. Treatment of T1DM consists of multiple daily insulin injections along with frequent self-monitoring of blood glucose (SMBG) by multiple finger pricks in a day and adjusting/restricting food intake, physical exercise, and/or the amount of insulin administered. This stringent routine can be quite stressful for the patient. Patients with T1DM experience fluctuations ranging from hyperglycemia to hypoglycemia, the acute and chronic effects of which can interfere with daily activities.
2 Thus T1DM affects a child's physical, mental and psychosocial function which impacts the QoL.
QoL is now recognized as an important outcome for people with diabetes. It is a multidimensional concept which describes the physical, social and psychological aspects of well-being and functioning. 3 The term 'health-related quality of life' (HRQOL) narrows QoL to aspects relevant to health. In general, diabetes has been shown to impact QoL negatively. Indeed, there is considerable evidence that children and adolescents with T1DM experience poorer HRQOL in comparison to healthy peers. 4 In India, very few studies have been conducted on QoL in diabetes, out of which most of them are in adults (type 2 DM). The literature on QoL in Indian children with T1DM is very scarce. Due to differences in health care delivery system, family relationships, attitude and awareness of diabetes in Indian sub-continent there was a need for more studies in this part of the world especially in children where stringent food habits and multiple pricks can significantly affect their QoL. In India, there are very few specialized centers, including our center, taking care of such children which however, do not focus much on the psychosocial aspect as it is not considered to be so important. Further, most of the parents are not literate enough to understand home management of insulin and blood glucose which is also complicated by financial constraints. Thus, the stress of maintaining normal glucose with minimal resources and support along with diet restriction and multiple pricks may predispose these children to have a negative impact on QoL. Keeping this in mind, the present study aimed to assess the QoL and to study their correlates in our cohort of children with type 1 DM using the QOLID instrument 5 specially designed for the Indian population.
MAterIAls A n d M e t h o d s
Study Design and Setting
A cross-sectional study was conducted over one year from January 2012-December 2012.
Study Population
Children between 4-15 years of age of either sex, diagnosed as T1DM at least 6 months before the study, who were on regular follow up in our pediatric diabetes clinic, were enrolled. Children with concomitant neurological disease, psychiatric illness or any other systemic/chronic illness were excluded.
Ethical Clearance
Institute's ethics committee approved the study.
Study Procedures
Written informed consent was taken (and accent from older children) from the primary caretaker/guardian of children and adolescents with T1DM before enrollment in the study. All the children attending the pediatric diabetes clinic fulfilling the inclusion criteria and willing to participate in the study were enrolled. The primary caregiver was interviewed to obtain information regarding the demographic profile and other information like metabolic control, dietary habits (number of daily meals, snacks) and socioeconomic status (SES) of the family was collected from the diabetes log book and hospital follow-up record.
QoL was measured using the QOLID questionnaire 5 which was translated into Hindi with some minor modifications in the questionnaire according to the pediatric population as it was originally designed for the adult population. The survey took approximately 10 minutes to complete. The questionnaire was directly asked the children above 10 years of age, and for children below 10 years of age, the questionnaire was asked to the parents.
tools
Quality of Life Instrument for Indian Diabetes Patients
This instrument is the first reliable, validated and sensitive tool for health-related and diabetes-specific assessment of the quality of life in Indian patients with type 2 diabetes developed by Nagpal et al. 5 It takes only 7.8 (SD 2.4) minutes to complete and hence it can be used during routine physician consultation. It consists of 34 items covering eight domains which cover different aspects of quality of life namely role limitations due to physical health, physical endurance, general health, treatment satisfaction, symptom frequency, financial worries, mental health, and diet advice satisfaction. All these domains and items had high internal consistency (Cronbach's alpha of 0.894). There is the use of a standard Likert scale across all questions. Questions are scored from 1 to 5; lower scores indicated poorer QoL and higher scores indicating higher QoL. The total maximum score was 170. The domains and items relating to general health, role limitation due to physical health and physical endurance were classified as HRQOL while all other domains reflect disease-specific QoL. A score for each domain was calculated by the simple addition of item score. Each domain score was then standardized by dividing by maximum possible domain score and multiplying by 100. All individual standardized domain scores were then added and divided by 8 (number of the domain) to obtain an overall score. As QOLID questionnaire is mainly designed for Indian adult Diabetic patients, and it is being used for the first time in the pediatric population, to validate it, sensitivity and specificity were evaluated by ROC curve. According to which, the value at which QOLID had maximum sensitivity and specificity for a better QoL was at a score of > 140 (i.e., 80%) at which sensitivity is 78%, and specificity is 65%. Thus taking the 50th percentile (140) of QOLID score , along with value obtained by ROC curve (140) , we took 80% as cut off to divide our patients into two groups, such as those <80% were considered to have impaired QoL and those having the score > 80% had a better QoL. The QOLID instrument was initially designed in English. A forward translation did a Hindi translation from English to Hindi followed by an independent backward translation into English which was found to be similar. We applied the questionnaire in bilingual format (English and Hindi) on our patients. Some minor changes were made according to the pediatric population, such as, 'You' was replaced by 'your child', 'work' was replaced by 'school/ school activities' and activities like 'working/driving' was replaced by 'studying/playing,' e.g., how often do you miss your work because of your diabetes? was modified as 'how often your child misses his/ her school because of diabetes?
Sample Size
To find proportion of children with T1DM with impaired quality of life, considering anticipated proportion (P) to be 10%, acceptable margin of error (e) 6%, confidence interval 90%, width of 10% and α-level of significance being 5%; using the formula (n = Zα 2 × PQ/ e 2 ) sample size (n) calculated was 96 (Zα is level of confidence, 1.96 for 2-sided/2 tailed test, Q = 1-P, i.e., Proportion of subjects without the disease).
Statistical Analysis
Preliminary analysis was descriptively expressed as means (SD), medians (range), proportions and frequencies. Children identified with low QOLID scores (< 80) were compared with those with higher scores (> 80). For parametric data, Chi-square/Fisher exact test was applied. The p value of less than 0.05 was taken as statistically significant. Correlation between QOLID score with different demographic and diabetes-specific variables was explored using Pearson's coefficients. Data were further analyzed using multiple linear regression analysis. The analysis was done using the statistical package for social sciences (SPSS) version 20.0 for Windows.
results
A total of 97 patients including 59 (61%) males and 38 (39%) females with a mean age of 9.6 ± 2.69 years (range 5-15 years) were enrolled in the study. Mean age of onset of T1DM was 7.2 years (range 1.5-12.8 years) and the average duration of T1DM was 2 years, with a majority of them (46%) having duration less than 2 years. Forty-eight percent (48%) of children belonged to lower socioeconomic status as per modified Kuppuswamy scale which takes parents education, income, and occupation into consideration. Sixty-one percent (61%) of children belonged to nuclear families, and only 4% had single/ separated parents. Six percent (6%) had associated autoimmune hypothyroidism, and 11% had celiac disease. Diabetes-related data of enrolled patients are given below in Table 1 .
The mean HbA1c of our patients was 12.3% ± 2.16 at the time of diagnosis and 9.1% ± 2.08 over last 6 months; 24% had optimal glycemic control (HbA1c <7.5%) and 76% had suboptimal glycemic values (HbA1c >7.5%) as per the latest ADA guidelines for children at this age .6 Nearly three-fourths of patients (72%) were using premixed (regular/NPH:30/70) insulin in morning and evening with regular insulin shot pre-lunch (3 injections regimen). The mean dose of insulin was 0.86 U/kg/day and at least three times blood glucose monitoringBGM () was done in 37 %. Twenty percent were doing, and 25% had lipodystrophy.
QOLID Scores
The mean total score of QoL in our patients was 84.1% (143). The mean score was significantly low in specific domains like general health (71%), diet satisfaction (74%) and financial worries (75%). Mean QOLID scores in its various domains are given in Table 2 . Seventeen (18%) of a total of 97 patients had overall impaired QoL (i.e., total QOLID score <80%). Most (72%) of our patients had impaired QoL in the domain of general health. Similarly about half of our patients, i.e., 51% and 49% had poor QoL in domains of financial worries and diet satisfaction respectively and almost one-fourth scored low in domains of treatment satisfaction and symptom botherness, as depicted in Graph 1.
The study showed a strong correlation between the total QOLID score and variables like a number of hyperglycemic episodes per No. of hyperglycemic episodes/month (>200 mg/dL) 11.6 (± 8.3)
No. of hypoglycemic episodes/month (<60 mg/dL) 3.6 (± 2.4) Total QOLID 84.1 (± 6.88) month, the total number of hospitalizations and over last 6 months, HbA1c value at the time of diagnosis and over last 6 months. HbA1c over the last 6 months had the strongest negative correlation with QOLID score, i.e., higher the value of HbA1c lower will be the QoL (r = -0.379, p = 0.000). Correlation between total QOLID scores and different sociodemographic and diabetes-specific variables is given below in Table 3 . A stepwise multiple linear regression analysis was done where the total QOLID score was taken as the dependent variable as given in Table 4 . HbA1c (in last 6 months), number of hospitalization in last 6 months and hyperglycemic episodes per month were significant independent predictors in determining QoL score of our diabetic children. HbA1c independently effected QOLID score the most (p = 0.009; CI -2.7, -0.4) , with coefficient of correlation (β) = -0.28. Thus, glycemic control is the single most significant independent predictor in determining QoL.
dIscussIon
The mean total QOLID score of our patients was 84.1%, and QoL was mainly impaired in specific domains like general health (71%), diet satisfaction (74%) and financial worries (75%) as suggested by their mean QOLID scores. Our study showed that 18% of children with T1DM had impaired QoL. Whereas concerning specific domain, 72% had impaired QoL in general health, about half of them had poor QoL in domains of financial worries and diet satisfaction and nearly one-fourth scored low in domains of treatment satisfaction and symptom botherness.
Studies done in the West showed similar results. According to a study in the Italian population by Ausili et al. in diabetic children, the domain of general health was negatively impacted by Diabetes which was mainly influenced by the metabolic picture.
7 A recent study was done in Kuwait 8 using the PedsQL 4.0 generic core scale and PedsQL 3.0 diabetes module also showed that the HRQoL of children and adolescents with T1DM was consistently poorer than controls. Authors also reported that higher HbA1c values were associated with lower QoL scores. 9 However, some studies have suggested that children and youth with type 1 diabetes perceived similar levels of HRQOL as their healthy peers.
10 This was probably due to good resources in terms of treatment, education and social services.
Our study suggested that HbA1c in the last 6 months was the strongest factor associated with QOLID score, i.e., higher the value of HbA1c, lower will be the QoL (r = -0.379 and p = 0.000). Similarly higher the number of hyperglycemic episodes per month and hospital admissions, more unfortunate was the QoL. Also metabolic control (HbA1c) in last 6 months, hospital admission in last 6 months and hyperglycemic episodes per month were significant independent predictors of quality of life in our patients, out of which, glycemic control in last 6 months was the strongest predictor. A study by Hoey et al., 11 a large multicentric study also suggested that lower HbA1c was associated with lower impact (p <0.0001), fewer worries (p <0.05), greater satisfaction (p <0.0001), and better health perception (p <0.0001) for adolescents. The Hvidore study group, 12 also showed that good adolescent QoL was associated with better metabolic control. Results of the study suggested that adolescents living with one parent had a significantly higher HbA1c (9.0%, n = 298, p <0.001) than those living with two parents (8.6%, n = 1530).
Results of our study showed that variables like age, sex, socioeconomic status, age at onset and duration of diabetes, number of hypoglycemic episodes per month, total number of DKA episodes, family type (nuclear/joint), type and amount of insulin injections and its dose, frequency of blood glucose monitoring and associated co-morbidities like celiac and hypothyroidism did not have any significant effect on the QoL of our patients.
In contrast to our study, there is some evidence that quality of life is lower in girls and youths with shorter disease duration. A study by Grey et al. found the lower quality of life was associated with lower socioeconomic status.
13 A study by Wagner et al. pointed to age-related differences that may help explain deteriorating glycemic control during adolescence.
14 A study by Kalvya et al. in Greek children indicated that later age of onset of diabetes, less hyperglycemic episodes, lower glycosylated hemoglobin (HbA1c), older age, and male gender were associated with better HRQOL in diabetes. 15 However, some studies have also shown results similar to ours. A survey by Vanelli et al. conducted in Italian population revealed that the impact of diabetes was similar for both boys and girls with no effect regarding age or the duration of diabetes, but the influence of HbA1c values was significant (p <0.001).
16 A study by Ingerski et al. demonstrated that adolescents achieving lower HbA1c levels had increased SMBG frequency which can occur without the expense of diminished QoL. 17 In our study, it was seen that most of the patients (45%) had an inadequate frequency of SMBG, but did not have any impact on QoL, nor did it affect much on the glycemic control of our patients.
A recent study by Puri et al. suggested that nearly one-third of patients had an adverse effect on their QoL due to their diabetes which is quite high as compared to our study. Early onset of diabetes (before age 5 years) was associated with a significantly lesser negative impact on the overall QoL score. However, in our study, we did not find any significant association between age of onset of T1DM and QoL. Also in contrast to our research, there was no significant association of poor glycemic control with the overall QoL score, which is the strongest predictor of QoL amongst our study group. 18 This overall difference in our study reflects probably a better understanding of the disease among our patients due to the difference in education and counseling.
Thus, it is encouraging to know that despite limited healthcare resources, low SES and financial constraints, in the present study, only 18% children with T1DM had impaired QoL, the magnitude, and severity of which seems to be less as compared to the numerous studies done in other developed countries. This could be attributed to the fact that most of the studies done in the past have targeted the adolescent age group which is supposed to be the most vulnerable group, whereas we have taken a broad age range of subjects (4-15 years). Also, Indian patients probably have a good support system in the form of family and peers and probably have better-coping abilities. Around 40% of our patients were residing in joint families with 96% having both parents along, which is quite different from the situation in the west. These results may apply to all children with T1DM in developing countries who receive care and treatment in similar settings.
There are exceptionally few limited studies in India regarding QoL in children with T1DM; hence this study would provide some more light into this aspect of diabetic care in Indian children. The study population is representative of the target population in developing countries with inadequate resources; hence results apply to the rest of the diabetic children in developing countries as well. Further, the questionnaire used in the study is a wellvalidated standardized questionnaire mainly designed for the Indian population. Also, we have translated the questionnaire in Hindi as well considering our study population, where Hindi is the main spoken language. However, there are certain limitations to our study. Firstly, no controls were taken in the present study. Secondly, the QOLID questionnaire is actually designed for Indian adults with Diabetes. But, we wanted to use this questionnaire as it is more specific and validated in the Indian population. However, we have modified a few questions according to the pediatric age group keeping its originality intact. It needs to be further validated in the pediatric age group as well, and this study is the preliminary step in the process of validation.
To conclude, 18% of Indian children with T1DM had impaired QoL which was relatively lesser compared to most of the western studies. Most of our patients had impaired QoL in domains of general health (72%), followed by diet satisfaction (49%) and financial worries (51%). Disease-related factors like glycemic control and number of hospitalizations were most essential determinants, whereas other sociodemographic factors did not have a significant impact on QoL. Thus, our study highlights the importance of reasonable diabetic control for better QoL and vice versa. Assessment of QoL should be done periodically in such children so that if any significant impairment is identified, early interventions could be initiated and thus improve the overall outcome of the disease.
clInIcAl s I g n I f I c A n c e
The overall outcome of diabetes in children can be improved by improving their QOL which further depends on good glycemic control. 
Key message
Children and adolescents with T1DM have less impaired QoL in Indian subcontinent as compared to other developed countries despite limited resources, illiteracy and financial constraints.
Poor glycemic control does remain the most important factor affecting the QoL in Indian children with diabetes.
QuAlIty o f l I f e f o r I n d I A n d I A b e t I c c h I l d r e n (Modified QOLID Questionnaire)
(e/ q es g ds jks x okys Hkkjrh; cPpks a es thou dh xq .kork dk vka dyu djus ds f y, i z 'ukoyh)
Role Limitation Due to Physical Health/'kkfjjhd LokLF; 3. How often in last three months has your child's overall health problems limited him/her from walking uphill or climbing 1-2 floors? f iNys 2 ef guks a es a e/ q es g jks x ds dkj.k f druh ckj vkids cPpks a dks p<kbZ djus ij@f lf < + ;k p<us es f 'kdk;r gq bZ q w \ 6. How often in last three months has your child's overall health problems limited him/her from eating, dressing, bathing, or using the toilet? f iNys 2 ef guks a es a vkids cPps dks n S f ud f Ø;kdyki djuk (t S ls [kkuk @diMs + igukuk @ugkuk @'kk S pky; tkus ) es a f nDdr gq bZ\ 3. How satisfied are you with the amount of time you spend getting regular checkups for your child (once in 3 months)? vki vius cPps ds e/ q es g ds bykt ds f y, f u;f er tk¡ p djkus ds es a yxus okys le; ls f druk lUr q "V gks\ Symptom Botherness/ jks x ds y{k.k ls ijs 'kkuh 
